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AITi SERIES ALLOY SPUTTERING TARGET. WEAR RESISTANT AIT! SERIES ALLOY 
HARD FILM AND FORMATION OF THE FILM 



ABSTRACT : PROBLEM TO BE SOLVED: to improve the hardness, oxidation resistance, adhesion 

with a base material or the like of a film formed on a cutting tool, a sliding member, a metal 
working tool or the like, to provide rt with balanced characteristics, to execute stable film 
formation and to improve the service lives of the tools by allowing a sputtering target to 
have a specified compsn. 

SOLUTION: This AITi series alloy sputtering target is the one having a compsn. of 
AlxTil -x-y-zMyRz (where M denotes one or more kinds of elements selected from W and 
Mo, R denotes one or more kinds of rare earth elements selected from Y, Ce, La, misch 
metals or the like, and 0.05<x<0.7, 0.02<y<0.25, and 0.0005<z<0.05 are satisfied), 
the M moreover contains one or more kinds of elements selected from Si and Cr. The 
sputtering target can be produced by a melting method such as vacuum arc melting and 
plasma melting, and there is the need of melting in a vacuum or in an inert atmosphere. 
Moreover, it may also be produced by powder metallurgy in such a manner that Ti, Si and 
Al powders of prescribed particle sizes are mixed in prescribed ratio. 
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[0008] ±sm^mmmni^:^-:^)i^T^^ 
yym\zx m%(7yitmz=f'if>^±itLfzT iA\x\t 
T i A 1 s i (^±m) ^mi^m\.^hzbmt 

mta^-^'f h**#^>it. *;tX>'N-«y vnzX "9^ 
[0009] ±iBil-&S^l^5r*-;Pb'(cAni^liB«^ 

L^^^, mt\m'mm5m (c i pjra) l, 

f:500~600' C, flE:^]70 0Kgf/'cm2ULh 
c7)^(tT*.ybrix;^J!ia (HPjra) ts*\ x\t<z 
I PSISLJtf^, l«I«{C5 0 0~6 0 0' C, ffi:^37 0 
0Kgf/cm2 tLh^o^fttia^^Biaa (hip 
j[ia) LTift^jg (ffimjg9 9%ah-c«>§::i:*«a 

^LV^) <0M^«5i:-ri., ClPJOa, HPMBI, HI 

'mx\i^^bthm^^(nm.mnm^x'&<rym 

$:^LTtJ:V\ t.fz. ±IS«OJ: o^rC I P«va, H 
P«S, H I P«S^{c;S;t.-C, massed* -/I' Hfcii 

[0010] ±i£iO?§S?ffiXJi:«&*?&^)£(cJ:-p-Ct#^. 

n^c^ y^y Yx\tmmti'h9-f'y v^mzm'o^ 

L, ffljig*<A 1 , T i , - ^ - y - ^ My (ilL. 

L < { A M o ;!)^ <^iMtf; L tzim<r) 1 aiajL&r/ S i ^ L < 

(j:C r i)-ty^m. btzjtmcD 1 aai±, R«iY, Ce, L 
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laOh. 0. 05gxgO. 7. 0. 02gyS0. 
25, 0. OOOSgzgO. 0 5) -CJil-AlTi^ 

»Ctj(tSA104, •r^i>*>x<iO. 05^x^0. 7 
fc-ts . Tm>o . 0 5^mX'i,±:^J-^'v 9 'J y^\zi. 0 

5r 0 , X±EHi 0 . 7 $rSi. I. . MSK^OlStt^W 
L«j:Mo;!)><^mU^7CjgOimUiRt/S i^L< 

(AC rf-t^'mx,ttim<n 1 ajaii coTistto . 02* 

}irc«Hl!iktttSS*cp+^t=5rf), ±ISfflO. 2 5 

«>c{io. i<:ygo. i3<nim}i.irh<nim±L 

W{cBg!^btt2-|6l±$-frS. L*»L, TISfflO. 0 00 
5*}lT{igS!lDC J: l.$jim*«^< WiSfl:tt^-h»fc ^: 
•5 , t f^mm. 0. 05$-i@xl.t #±»7cS**ffltlr 

MyR^ (<iL, M(j: WX(iM o L/::7C^<?) 1 

hm{Uz7m<n\mpx±.. o. 05^x^0. 7, 

0. 02^y^0. 25. 0. 0005gzg0. 0 

5 ) -eftsffl^ttA 1 T i z t 

mim<. wi&m.\zm.. mk<7>w^ifim 
^tx\.^t. 

[00 111 

wmKmrix^xmrnth, tea. ifmrnmitimtcm^: 
TT^L. ii-^->^wnmmi:^^\ztuz»><7H><nxh 
0, ztihm\zii'yximmmm^tih{><Dxm 

v\ ttch-h. i^wn(r)m!^M<r)mi\zh\im<m 



[0012] (mmiM£2.) mm.tLx^m. 

g 1 5 0 /X mUlTiOT i ¥ft)t4@ \5 0tx mOT 

5 OjLtmiaTcOA -etl-ftl^l (HJtWl- 

6{:fflS) fcS^-rtt^fcS^L (^ITii^-fLtlJiOi;^ 
JlirJ:<0E-&$i;=^irl.J:-5fcifflSf I.) . Z 

j$ra»*ffi5aa (c i pm^) Ltz^k. 5 o o~6 o o 

• ffi^j7 50Kgf/cm2 iO^t^vy hrU-X 

«ra(HP5!ia) L^, :nx\zi:mm^99. s% 

[0013] z<ni, 0 f,z Lxwzmm-'t^ Y 
m.\zm^\.. ^(>izmm^<y^yi^ru-hiz6 

fz. Z(r)^'-y-yYixj-<y^i-^y/'^mz^XL. m 

t TJl'^y:^x<;)mM-^^:^mi%Tizi3\^ 
X. RlE1txA.y^uy^^||tfeL;t. miztimO. 
^kLXmm^ix^^yy:^Ty:^-^U (WC) Sr 
fflv^/t, SllOJf;?i^{i;5>wmtU/t. ZcryXoizVxm 
^UzmcDtmiUA (^^^'art^-fif-) (cJ: 

o^w-fstsf:, mmmL:fi9y'/:^7-yyti-f'^ 
^ m^^iT^izx^mimimmi. mm^m 
mmit^wm. m^mm. Rr/m<r)Pim (m 
w\mi) s-ffo^t, zffm^i:mnz^. ^rfc, ^1 
izmi^±Mxmo .001 ( 4«t) <7)i!tfi*5-ttn 

I.^i;{cj:-5T, -&ftfi*n 0 0$-J3tl)^i:Sr«i*t 
i-^j:hh. ( A K T i . Si) co^3 

mm.m<r)wmzh*) uzmmti) . #±a7u«o. 
0 0 1 i-tifiX-^nMii 1 0 0 t:«mti. mmtms: 

•iag: 1 000° C -B^: 6 OlBf^ 

• #am : ±% 

(m\mi.m) 

■mWi: SKD6 1 (HRC5 2) 

■mWSm.: 3 0m/mi n 

■ m'Oik^ : 1mm. |fc^|6l 5 mm 

• iSO : 0. 0 5~0. Olmm/Ji 

■m\n^:y^y:fi'yY 

[0014] 

[^11 
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MP a 


TG/mg 




M 




N 


32,300 


0.15 


@ 


60 




Mo,., Am) 
N 


31.700 


0.08 


© 


63 


itIilMl 


)N 


^.000 . 




© 


0.5 


mm 




10.000 


2.12 


o . 


0.8 




N 


33,000 


10.0 


X 


0.7 



' [ 0 0 1 5 ] « 1 *»^>0H^>*»=5: J: d fc, mmmiMEZ 
O@«li<0«§ (Hx<V) (i, 3 2. 5 0 0Rt^3 1. 

b . T G/mga-enm O. 15RU0. 08-C$)0 

i:L-c. mmm^ii e o M&t/ 6 3 M tca u . ffii^r^ 

[0 0 16] (itiB^l-3) ±IBMt0iJfc^*ftT. 

«oig$<oajs, mmi&mt.. wmmm. mm 
Lxm 1 i mm i ( h ;u v ) 

26, OOOMPa-C. hhWS.m^j:m^i^L. ^ 

2. lohtcm-kmmthxmw t.tzi^^mm& 
tlx, mmis^t 0 . 5 M rfc 0 ffis^x®*- t ^ 

ifc«fW2{cov>rfiS^*«^Sv%*<, 
(H/iV) m 0, OOOMPa, iJK-fbttlSSi 
CJ:STG/mg«i2. 12. WJ^^tlO. SMT* 



0. l^-r^^^,tg^6T®v^^Si:^-5/^. JtiRM3f4. IS 

{CJ:|.TG/mg«l 0. OTS=L<SiV\ -etTflJffl 
[00 171 

[^aj^sS:^] i,XI:. *^BB<iA I T i N^^^*'<?>^ 
SSMfc, W3^ti:Mo»^gHRL:?"c7C^<?)iam±. X 
tiW^ L < M o ii->t,mi Lfzltmcn 1 ai.u_hat>' S 1 
g L < { AC r LfcTC^O 1 m}± i 0 • 02~ 

0. 25% {\—9)VmtLX) tfzY. C 

e. La. 5-y>'A^:J';P^<7)*iJi7C^*»feSS?L3t 
7tS<^lSeLh*0. 0 5~0. 7%^*$-frSC:fc(c 

XMm^m±^^z\^±.^'^X , A'7>xoBXix/v:!»tt 

fflo. z(r>m/m^\zmm-fi>:.t<n'c%h:^f-^v^ 
)j y^^-y.y hauw^^ttA 1 T i m^^wK^m 
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(72)||HM m {72)|&HJ« ^ffl miE 

m)W^ (72) &JI| CJM 

(72)I6BB# mm F^-A(##) 4K029 BA21 BA23 BC02 BD04 BD05 
m«»^BaiWfflHI^Wffl¥B^-£23 CA05 DC04 



